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«■ B@§ ?H2«A|Ei gAj ^§o| * S^BB^* S£*hfc *r§o<l>H ^±?l, 

a*II^Sl SrBi 2 _ x Ta 2 0 9 _ x q-# «ftf^|ttfo £ TiOgSf* «g*KrL, x«2 *f{4^|Sf£S Si 3 N 4 5E 



£2a £2c-& * H^a|o^o]| cc|« 8Mfg*|| ?Hh||a|e-| ^§ BH£. 

* ^fi ^*o|| E^o|-^g30: 7|ff 31: « = iWet32: *|o| = *i^sf 33: 7||o| H xj^ 34j 36 : ge} 
Slflflt37: #B-|338: E|Ehfeaf39: E| Efe u+Olsa^lH^O, 44: 1430*41: SrBU Ja 'o q _^42: 
Ti0 2 ^43: SiON^t 

* S*| ^-Qoil S-oi- 5o S) m§| »SH*II 7Hu||A|Ei ^ah h^o{| SS- ^o|ck 

a»H*l|-& ^oi|Ai »S4^7|- oj. §& SWS^(remanent polarization) ^o| 2ioi, &4fS*t* 

T5[0i HlflW^j (nonviolation) Di|S.&| £X|-£S| #§o| ^J^sJJl Hch g-#S*|| at^tS « I ASMS cfls.a| A|. 

-§-°r^ S¥ 7 r *M^-=- S^ISW «^t# i^^oi °J^^JL, S7|^# *i|7H^# nn yoh 

Si-c- a-s=oi| o|*H d ^(digital) 1^ 0# xig-^| sj^- §ja|^ o|#§fe 3do|ch 



&4. 

£1ol| £A|e a r s>|- ^o| Bh£*| 7|#(10) -feho|| g^sj S2>aS^(14, 16)# >dq^o^ a]^^ ^ah 
°r^, 5^1 *» ?ie-(lO)*r ^as)-^ §a|>ya|3 ^^zi(l7)g ^, S^g^sj-Ha e| E ^ 

*t08) SI E|E^ U^0|ea^0|H^(l9)# g£S ^r#, o^S^# flSW E|Efe L.hO|Ha|-0|H9+(l9) 

^oi| ui|§(Pt)at(20)# ^^(Pt)^(20), E|EFs H0|Ha^| = at(i9) S! E]Eh^°|(i8)# tinj^o^ a. 

z^^oi s^S^ S^&ck oioixi, s^s= ai-oii (Pbi Zr ) T io 

3 (0|«|- PZTa r »)&K21)# S^sp* AjBtj^ Ajzj-^oi *Ht!» 3s «[>4"«-x|Q|o^ Ti0 2 ^(22) Si 

Si0 2 ^t(23)# S^of2 Aj^tjo^ ajz^o^ PZT^(21)# ^#A|£ich C^o S| ttl|gQ+(24)# 

101! Ai Dl-gog Eg^i'n'B i£^ D -i;i2^ ^|0|H >4^°|, '13'-E- ^|0|H S^, d|ea^# Z|2| 14 E r 

fe =r:£7r PZT^H^. «|-*JS|fc 3d# 8ffl*r7| flS r 0=| Ti0 2 ^"(22) S! Si0 2 ^(23)# S^&Ch 3B^K 2J#S*l|St 
• SrBi 

2 Ta 2 0 9 ^^ g^^j- g^ofla, S^M-^-XI o|o^ Ti o 2 ^ cy S i0 2 ^|# S^rS SrBi 2 Ta 2 O g ^# T^Sfe Sr Ba 
SI Ta*|- a^o| gse ^ J\S\ tt^SI ^&e*0| H7| ofleoll, SrBi 2 Ta 2 0 9 ^S| &±7l ft^S^S Ti0 2 ^ 
i ^sjcn ^S^latsi h^a|2Ick ^ t WS»M(stochiometry)e! SrBi 

2 Ta 2 0 9 ^# *x|«h7|7|- <HBCK EE», Ti£| S*r ^§o| sf7| \^^o\\ Etti S*rS e*lf|- §^ Tfe »#B*I 

at Ml^a •ftislo] (interstitial) ^S(defect)# op|S r a( S7|£| x|*|.a|£Ick o|s> r ITS- 

TiO 

2 ^ ^o{| gAjsq-. a^b+o^«e| Ti0 2 a|o^ °oj£j ^^7 r Ti0 2 ^o| #±st y}#§H>H *l^a ^^|7| a«^cH| 



Ai-7| s^s. ij-Aj^pl £ S-S^, a-^-S*!! 71 n( a| ei ^ah H(. Qoi | oicHAi, y£«ll 7|{f Aj-cHj s 
EMI; ^1 o^s= a^oii a^s*i|et# 3£*r-^ Eh^l; ^g^jzi- g*^ xi|s|g- u^^i «^o| 

^1 fl|1 ^^lafo^ Tt0 2 ^# EMI; aj. 7 | Ti0 2 ^ -feJ-o|| x-i|2 ^4h^|oto S 

Si 3 N 4 £^ SiON^ S^o^ EMI; SI *^7| 3*3*11^ S^£^ ^S^# t^M^ EM|# a»* r <>1 o|^ 

S StS^ ^a^i-xi °|o| ji0 2 ^ ^oi| Si 3 N 4 SE^ SiON^# g^KH ^±7[ T\0 2 ^St^ ed# 

g-^s*fl 7i mi ai ei ^ # f^A^ife ^aoicK 

0|*F, * ^gs| 8|aja|(H|o|| 2t^S*l| 71h|a|e| Sah ss a-g^oj i2 a M|x| £2c^ &i«fol g 
a^Aioilg ^SS-cK 

SjA-i, 5E2aCH| £A|Sh b ^ go| «h£*|| 7|ff(30) ^| §^§^^(34, 36)# Ajq^jo^ a^^i sqj^ 

# S^o^, #a|Aja|5at# gAj & ^ S|-Sf7|7i|^ojaKchemical mechanical polishing)^ ^a|^o|, sq^f 
I°fOi tt£*ll ^l&(30)^ oi^s|^ ^a|Aja|s §sO(37)S S^eh S^g^^o^ E|E^(Ti)9|(38) S! E) 
Efe ^o|Ha|.o| = (TiN)ej-(39)# B*JB-cK oic^Ai, 3 r ^g^# S^op| E|Efe u|.o|ea|-o| = q-(39) ^ 

oil ei|5(Pt)et(40)# S^^ai, ^£*1| 7|^(10) £W| ^g( S pin coating), *7| g^^7| cc- 
LSMCD(liquid source mixed chemical deposition) 1000 A M)x| 2500 A ^^i|S| SrBi 

2 _ x Ta 2 0 9 _ x a«41)ea«^2 l| SrBi 2 . x Ta 2 0 9 . x ^(41 ), ^^^(40), E|Ehfe ^o| Ma^| = a«39) SI E^rS*t(38) 

c^o^ £2 boi| £A|s ^o|, y£*l| 7|ff(30) ^o|| x|| 1 *rA i B t -x|q|o^ T io 2 D t (42)^ 40 o A M|x| 600 
A SrBi 2 _ x Ta 2 0 9 ^ x at(41)# SWSE^ ^7| TiO 

2 a|^ £ r «t7|A^§s}a cc- Sf^7|A^^ a(p | asma chemical vapor deposition)^ g^S r tt(. #a^ 



□I- £|-*p|AjS£tA| ggsi-^- 80 W M|x| 200 BcK TiO 

2 *t(42)# g£S» 3s Ti0 2 *t(42)£| SSSfg #7 r A|7i SrBi 2 _ x Ta 2 0 9 . x ^(41)S| £ai.° ^a|7|7| sfttiW ^ 
£| (thermal rapid process) ^t^lfi-^K 

A ^SH^ °!§ r 0i SrBi 2 _ x Ta 2 O 9 _ x ^(41)0| £«t5|£. 5# »x|*p| ^°K>i Ti0 2 *t<42) &o\\ x\\2 
Si 3 N 4 BE^- SiON^(43)# S^»^. OlOjAi, SiON^(43) 3! TiO 

2 *t(42)# tf^SS. ^2|orO| SrBi 2 _ x Ta 2 O g _ x et(41)# fe^S^# g-gSPI flS r <H ^^(44)# 

^jq^o^ Aj^o| kfS SrBi 2 . x Ta 2 0 9 _ x ^(41)n[- «£»CK £2a £ 2b oil 

A 1 £^^S:*31 S = 4hSr a t. 4 32 , 'c- ^|0|^ ^MOf, '33'B 7i|0| = xj^ t *35'-=- b|^a^o|^. z|z| u^tH 

Ol^CH| A-j ^ « X}££|. AjA|0i| Sy ££Oj| 0|^|| sjoi ofH2, S 7|#*| 

# *omxi *m u«oi|Ai 7W *i« a sg gu asoi 7^^^ 301 e vgoi &owi*i 



^7|^ go| o|^-oixj-^ £. ?Hn«A|EH g£ sg0 | * SZ>a^s+# 2rS<>l|A) ^7 r 

Ah«vx|q-oj Ti0 2 e|H^ *tt*s|fc 5§ 8M*PI *j3 r o| f £r#3*|^°l SrBi 2 _ x Ta 2 0 9 __ x ^# S^I^S, ^ 
BMat©£ Ti0 2 ^# *i|2 «^»x|sj-©.3. Si 3 N 4 ^ SiON^t# g^S2^ S^S*!| *|°to| as 



BME*| 7|e A^ol| § r ^S^# g£ °r-cr EMI;4PI 3 r ^3^ a^I ^S*fle+# ^l;W9^ B»* 

^«fi| ^7 1 S^fS*«st# &M r *r ^yx|ofo S Ti0 2 ^# EM|:tf7| Ti0 2 

st AK>|| *j| 2 ^A h m X |D|o^ si 3 N 4 SE^ SiON^# S^sfe E^|;^7| g^S*!^^ g§f£f #Jfg=# gAj 

°h= en* oi^chai^ &«a*i ^H2Ha|e-i g-y tttta 

n\ 1 8HX| Si0jAi.Aj.7i a-#S*flstB I SrBi 2 _ x Ta 2 0 9 . x at«S S^ofe ^H^H g^ ^S. 

1 S 5E^ xi| 2 g-oll 2icHAi,Ai.7| ^STHiet^.^S ^§(spin coating), ^7|g^Shft|-7|^#s}a 
LSMCD(liquid source mixed chemical deposition) Sfl££ g^°^ a*a«| ?Hs«A|Ei g-^ g^g 

^il 3 8WI 5a<HA| f ^7| »#3*l| ate, 1000 a t||x| 2500 A g^^fe ?H2«A|Ei g^ ^ 

fll 1 » SEtt fl| 2 g-o|| SioiAi^A^l Ti0 2 q-# S^S ^, 3^*3 (thermal rapid process) ^Ja|§^ cj- 

SSSfe 9#a«| ?HnHA|E| gAj 

fll 5 SMI 2ioiAj.Ai.7i TiO 2 at&400 a 4|*| 600 A ^ms, g^o^ g^ ^B. 

S^g7 

*fl 6 g oil SicHAi t ^ 7 | TiO^^.SrSPlA^*}^ ^ #a|-^Dh W|^§s[a£ S g^s^ ?Hd«a| 

g^ ^a. 

S^g8 

xfl 7 g ol| 2icHAi ( Ap| Tj o 2 °tB,#ar^°r Sr^|A^*fgo^ 80 w 4|x| 200 W^l °l7f-Sf-0i g^^ 

?Hn||A|Ei gAj 
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